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UK photonics is a globally-
significant industry, impacting 
strategic UK industrial sectors

 Photonics in the UK has same 
workforce of automotive, and 
doubles the number employed 
in pharmaceutical, steel or 
chemical production.

UK ranked 3rd UK in photonics 
innovation behind USA and 
China

UK Photonics Industry

Source: Photonics Leadership Group





Integrated photonics for aerospace and 
defence (courtesy of Airbus Defence )

Main markets
High speed transmitters for Data Centres

Sensing for health, wearable, and environment



License free, opensource 
silicon photonics foundry with 
available components PDK

Hybrid deep-UV + e-beam 
lithography to enable 
seamless scaling to higher 
volumes

Very quick & simple admin 
processes

Fabrication service provider 
(MPW or bespoke batches)

Consultancy (including 
design & characterisation)

CORNERSTONE: what is it and what does it offer

www.cornerstone.sotonfab.co.uk

Pick-and-place of 

light sources

Ge-on-Si

DUV lithography 

service

Suspended SiSilicon nitride

Flip-chip + 

wire 

bonding

Multiple 

SOI 

platforms

http://www.cornerstone.sotonfab.co.uk/


DUV Nikon NSR-S204B scanner

200 keV E-beam lithography

RIE & ICP systems

Furnaces and RTA systems

PECVD, LPCVD & ALD systems

Evaporation & sputtering systems

CMP, wafer dicing,...

Bonding: wafer, wire, flip-chip

FIB, SEM, ellipsometry,...

CORNERSTONE facilities

❑ Operations over two large academic facilities – 

Glasgow and Southampton

❑ Over 3000 m2 with >£50M equipment



108

From research to commercialisation

UK partners

70 4
UK nations

Spanning

Total partners



CORNERSTONE 
Some application and 

Material Platforms



Silicon-on-insulator (SOI)

Various SOI platforms

Ideal for telecoms wavelengths

Passive & active batches:

Passive batches have option for heaters

Active batches have carrier-based 

modulators

Process design kit with standard 

components

For Datacentre, Telecommunication, 
Navigation, and EVs (LIDAR, 
beamforming, etc..) 



World-record silicon modulator bandwidth 
for PAM4, reaching 224 Gbit/s data 
transmission.

All-silicon transmitter.

Careful co-design of modulator and CMOS 
driver chip enables high performance.

Low driver power consumption of 122 mW.

>200 Gbit/s silicon modulators

Li, K., Thomson, D.J., Liu, S. et al. An integrated CMOS–silicon photonics transmitter with a 112 gigabaud transmission 
and picojoule per bit energy efficiency. Nat Electron 6, 910–921 (2023). https://doi.org/10.1038/s41928-023-01048-1

Technolog

y

(MZI)

Speed 

[bits/sec]

Power 

Efficiency

[pJ/bit]

LiNbO3 100 OOK

112 PAM4

>32

Polymer 200 PAM4 >10

Plasmonic 120 OOK 7.50   

SOI 112 OOK

224 PAM4

0.40

0.54

User application example:
High speed transmitters for Data Centres



Wide transparency and low 

propagation losses(visible to mid-IR)

High thermal stability

Silicon nitride

For Biosensing, High power, 
non-linear optics 



Ultra-low loss SiN waveguides in Visible

Ref 1: M. Corato-Zanarella, et Al. Optics Express DOI: 10.1364/OE.505892. 
Ref 2: J. A. Smith et Al. Optical Materials Express, DOI: 10.1364/OME.479871

Ref 3: N. Chauhan, et Al. , 2020 Conference on Lasers and Electro-Optics (CLEO), 2020
Ref 4: W. D. Sacher, et Al.,  Optics Express, DOI: 10.1364/OE.27.037400.

IPC: TuF2.2 - Pruiti, McKay, Reynolds, Sorel – Ultra-Low Loss Alumina and Silicon Nitride Waveguides in the Blue Through Multipass Lithography

For Quantum Photonics, RBG 
sensors 



Example - Generation of 

wavelengths from 380 nm to 1100 

nm from a single pump by non-

linear processes

Supercontinuum generation in SiN 

Optical comb generation for 

atomic clock systems or WDM in 

optical telecomms



Suspended Si waveguides are transparent 

in the mid-IR wavelengths up to 8 𝜇m

Suspended-silicon

For sensing in the mid-IR and 
Optical-MEMS applications

For Organic molecules detection Gas 
sensing applications

Germanium-on-silicon

Ge is transparent at wavelengths of 2-14 𝜇m

Single photon detectors



Low loss LiNbO3 components for ultrafast modulators

Waveguide cross section

Sub dB/cm loss at 1550 nm

For Broadband ultrafast modulation, 
High-power, non-linear optics

Development of components – grating 
couplers, micro-ring resonators, 
modulators, filters, and membranes



Pick-and-place of active dies on passive platforms

SOI WG
Laser 
diode

Photodetectors

MEMS

For fully portable photonic devices, e.g. 
navigation inertial sensor or remote gas sensors

Die Integration by Au thermocompression 
and AuSn eutectic (development in 
progress)

Sub-µm placement accuracy by flip-chip 
bonding technique

Several dies available: including
semiconductor lasers, MEMS, and 
photodiodes



Partners & users
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www.cornerstone.sotonfab.co.uk

cornerstonesp cornerstone8798

www.europractice-ic.com

Thank you very much for your attention

https://www.linkedin.com/company/cornerstonesp
https://www.youtube.com/channel/UC-beBVIQ2kfIzGPNBUFnGyA
http://www.cornerstone.sotonfab.co.uk/
http://www.europractice-ic.com/
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